 Interim dentures are easily broken on the bridge, and this cause has a negative effect on the dentures. This study aims to evaluate the impact strength and flexural strength of dentures in relation to two fiber blending ratios, in order to examine the negative influences of the addition of fibers to acrylic resin on the properties of interim dentures. The powder and solvent are blended at a ratio of 1:1. Different amounts of glass fibers or modified glass (M-glass) fibers are respectively added to the mixtures. These mixtures are well stirred and are processed for molding in order to make different composites. The composites are evaluated for impact and flexural strengths. The test results indicate that the composites containing 0.6 % glass fibers exhibit optimal aesthetic appearance and maximum mechanical strengths. The resulting resin composites can be applied to crowns, bridges, and tooth bases.
INTRODUCTION
Interim dentures have been commonly and clinically made of acrylic resin, which has a low production cost and can be easily changed in form according to the shape and occlusion of users' teeth. However, acrylic resin is not mechanically strong, and when being used in large quantities or for a long time, acrylic resin is easily broken. This phenomenon negatively affects the functions of the interim dentures, and possibly causes secondary harm to the oral cavity. To make up for this shortcoming, many researchers have incorporated fibers or powders with dentures. In addition, fiber-embedded acrylic resin has also been used in some studies [1] [2] [3] [4] [5] . In these studies, the influences of the morphology, types, and lengths of fibers used in the reinforcement of acrylic resins are examined [6] [7] [8] [9] [10] . Due to their transparency, glass fibers that are combined with acrylic resins can meet the aesthetic requirement for interim dentures. Moreover, glass fibers have stabilized properties in terms of thermal resistance, abrasion resistance, and chemical resistance [11] , and have thus been commonly used in dental treatment. The addition of glass fibers can improve the impact strength, elastic modulus and fatigue resistance of interim dentures [10] . In this study, fibers are used to reinforce acrylic resins for the clinical preparation of interim dentures. The parameters are thus designed according to common methods that are required by interim dentures and teeth. Different amounts of glass fibers or M-glass fibers are respectively added to acrylic resins in order to form interim denture. Impact strength tests and flexure strength tests are then performed in order to evaluate how different fibers affect the properties of the interim dentures.
EXPERIMENTAL

Materials
Tempron ® powders (Dibenzoyl peroxide), Methyl methacrylate, and N,N-dimethyl-p-toluidine are purchased from GC, Japan. M-glass fibers (Wah Lee Industrial Corp., Taiwan, R.O.C.) are modified by using a saline coupling agent, and have a length of 3.2 mm and a diameter of 13 μm. Glass fibers are purchased from Taiwan Glass Ind. Corp., Taiwan, R.O.C.
Experimental Procedure
The powders and solvent are blended with a ratio of 1:1. Afterwards, 0.2 %, 0.4 %, and 0.6 % of glass fibers or M-glass fibers are added to the resin mixtures, and are then blended for one minute. Different mixtures are slowly poured into the mold without creating excessively large bubbles, and are then compressed in order to remove bubbles. The mixtures are left for twenty five minutes for curing, and the final products are glass fiber/acrylic resin composites and M-glass fiber/acrylic resin composites.
TESTS Flexural Strength Test
Samples have a size of 80×12.85×3.2 mm 3 . The test span is 50 mm and the test speed is 10 mm/min. The flexural strength is computed using the following equation.
σ f max =3PL/2bd 2 ………………………………………………………………(1), where σ f max is the flexural strength (N/mm), P is the load force (N), L is the distance of span (mm), b is the width of the samples (mm), and d is the thickness of samples (mm).
IZOD Impact Strength Test
This test follows the test standard of ASTM-D256. Samples have a size of 63.5×12.85×3.2 mm 3 , and a V-shape cutting with a depth of 0.25 R±5 mm in the middle. The weight of the arm is 0.6 kg.
RESULTS AND DISCUSSION
Impact Test Figure 1 indicates the influence of different amounts of glass fibers on the impact strength of glass fiber/acrylic resin composites. In comparison to the control group (i.e., the pure acrylic resin), the impact strength of composites first increases when containing 0.2 % glass fibers, then decreases when containing 0.4 % glass fibers, and increases again when containing 0.6 % glass fibers. These results are ascribed to the glass fibers that are not modified. As a result, glass fibers have a poor bonding force between them and acrylic resin. In addition, the combination of 0.2 % glass fibers cannot disperse the impact force, thus the impact strength of the composites is lower than that of the control group. In contrast, the combination of 0.4 % glass fibers can effectively mechanically improve the acrylic resin and enables the composites to distribute force effectively. However, when 0.6 % glass fibers are added to the composites, the amount is excessive and glass fibers are thus agglomerated. The agglomeration then causes defects in the composites, which in turn decreases their impact strength. Figure 2 indicates the influence of different amounts of M-glass fibers on the impact strength of M-glass fiber/acrylic resin composites. Neither the combination nor the amounts of the M-glass fibers has an influence on the impact strength of the composites. These results may be ascribed to M-glass fibers that are modified by using a saline coupling agent. Therefore, M-glass fibers agglomerate and are not easily dispersed. Adding M-glass fibers to acrylic resin does not help to disperse the force that has been applied to the acrylic resin, and fails to improve the impact resistance of the composites. Figure 3 indicates the influence of different amounts of glass fibers on the flexural strength of M-glass fiber/acrylic resin composites. Regardless of the amounts of glass fibers, the flexural strength of the composites is lower than that of the control group. When glass fiber content is increased from 0.2 % to 0.6 wt%, the flexural strength first exhibits an initial steep decrease, followed by a mild increase and then finally a gradual increase. Although glass fibers have a considerable volume inside the composites, their content is relatively small. Moreover, the bonding between glass fibers and acrylic resin is poor. When the composites are bent, glass fibers fail to disperse the flexural force, and therefore the impact strength of the composites is lower than that of pure acrylic resin. Figure 4 indicates the influence of different amounts of M-glass fibers on the flexural strength of M-glass fiber/acrylic resin composites. Similarly, regardless of the amount of M-glass fibers, the flexural strength of the composites is lower than that of the control group. When M-glass fibers are increased from 0.2 % to 0.6 %, the flexural strength of the composites exhibits an initial steep decrease, followed by a gradual increase, and finally a drastic decrease. M-glass fibers are modified using a saline coupling agent that improves the biocompatibility between M-glass fibers and acrylic resin but also causes agglomeration of the fibers. The agglomerated fibers cannot be scattered via stirring, and the agglomeration level is higher as a result of the increasing amount of the fibers. As a result, the combination of M-glass fibers has a negative influence on the flexural strength of the composites. The flexural load and displacement curves of composites reinforced by using different types and amounts of fibers are indicated in Figure 5 . The toughness of these composites increases as a result of the addition of different fibers. The combination of different glass fibers is conducive to the deformation of acrylic resin. Due to the short lengths and small amounts of fibers, the hardness and brittleness of acrylic resin are thus not changed. The pure acrylic resin has a smooth fractured surface. The fractured surface of the composites is rough, and this phenomenon is particularly significant when the amount of fibers is no less than 0.4 %, indicating that the combination of fibers has a positive influence on the toughness of the composites.
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